ABSTRACT: A novel realization of the gravity-mediated SUSY breaking is presented taking into account a continuous global R symmetry. Consistently with it, we employ a linear superpotential for the hidden sector superfield and a Kähler potential parameterizing the SU (1, 1)/U (1) Kähler manifold with constant curvature −1/2. The classical vacuum energy vanishes without unnatural fine tuning and non-vanishing soft SUSY-breaking parameters, of the order of the gravitino mass, arise. A solution to the µ problem of MSSM may be also achieved by conveniently applying the Giudice-Masiero mechanism. The potentially troublesome R axion may acquire acceptably large mass by explicitly breaking the R symmetry in the Kähler potential through a quartic term which does not affect, though, the achievements above.
I. INTRODUCTION
Although still undiscovered, Supersymmetry (SUSY) remains one of the most plausible, well-motivated and natural candidates for the evolution of particle physics beyond the Standard Model (SM). One of the most elusive problems of the SUSY theories is the mechanism of the SUSY breaking. According to an elegant and extensively adopted paradigm, SUSY is spontaneously broken by the vacuum expectation values (v.e.vs) of a set of chiral fields which form a "hidden sector" [1] connecting with the observable sector mostly through gravitational-strength interactions, including the effects of Supergravity (SUGRA).
One of the key ingredients for the successful implementation of this scenario is the determination of a realistic vacuum for the relevant SUGRA potential with naturally vanishing or, at least, tunably small cosmological constant. In view of the recent scepticism [2, 3] related to the consistency of the de Sitter vacua within string theory, we here concentrate on the former possibility proposing a novel gravity-mediated SUSY-breaking scenario with natural Minkowski solutions at the classical level. Actually, we improve the well-known Polonyi model [4] in two directions: Following Ref. [5] , we keep only the first term of the relevant superpotential which includes a linear term of the hidden sector field and may become consistent with a global R symmetry [6] forbidding other terms. The vanishing of cosmological constant is elegantly addressed by selecting an appropriate internal space which exhibits a SU (1, 1)/U (1) symmetry [7] [8] [9] with constant curvature −1/2. Using a convenient parametrization of the Kähler manifold, which violates though the R symmetry, we show that our model exhibits novel Minkowski solutions in the context of the generalized no-scale SUGRA [10] [11] [12] . Contrary to that case [13] , the gravitino, G, mass is clearly determined at the tree level and the soft SUSY-breaking (SSB) parameters [14] can readily acquire adjustable, non-zero values of the order of G mass. We exemplify these effects, linking the hidden sector to a generic SUSY model and the Minimal Supersymmetric SM (MSSM). In the latter case, our scheme also offers an explanation of the µ term of MSSM by conveniently adapting the Giudice-Masiero mechanism [15] .
However, a spontaneously broken continuous and global R symmetry implies an (pseudo) Nambu-Goldstone boson, the R axion, [6, 16] -as in the case of Peccei-Quinn symmetry [17] -which is cosmologically dangerous. To avoid this effect, we introduce a quartic term, inspired by Ref. [12] , in the Kähler potential which violates R symmetry and allows for non-vanishing R-axion masses without disturbing, though, either the minimization of the SUGRA potential or the values of the SSB parameters.
Below, in Sec. II, we outline the SUGRA formalism and then we focus first, in Sec. III, on the hidden sector and then, in Sec. IV, on the visible sector of our model. Our conclusions and several perspectives are discussed in Sec. V. Possible connection of our model with no-scale SUGRA is examined in Appendix A. Unless otherwise stated, we use units where the reduced Planck mass m P = 2.433 · 10
18 GeV is taken to be unity and charge conjugation is denoted by a bar.
II. SUGRA FORMALISM
In constructing a SUSY-breaking model based on SUGRA, we mostly consider two sectors; a so-called hidden sector responsible for the spontaneous SUSY breaking, and an observable sector which includes ordinary matter and Higgs fields and which would have unbroken global SUSY in the absence of the coupling to SUGRA. In particular, it is assumed that the superpotential has the form
in which W H and W O depend only on the chiral fields of the hidden and observable sectors, respectively. The hidden sector here consists of just one gauge-singlet superfield Z, similarly to the Polonyi [4] model, whereas the superfields of the observable sector are denoted by Φ α . The suggested Kähler potential may take collectively the form
The specific expressions for W H and K H are given in Sec. III whereas those for W O and K in Sec. IV.
Central role in the SUGRA formalism plays the Kähler function expressed in terms of K and W as follows
Using it we can derive the SUGRA scalar potential
where the subscripts denote differentiation with respect to (w.r.t) the fields Z and Φ α and G AB = K AB is the inverse of the Kähler metric K AB . The F terms are defined as [14] 
The spontaneous SUSY breaking is signaled by the absorption of a massless fermion named goldstino by G, according to the "super-Higgs" mechanism, and is accompanied by a nonvanishing G mass evaluated at the minimum of V as follows
where we made use of Eq. (4) and assume that Φ α ≪ Z . The present vacuum energy density corresponds to V ≃ 10 −120 , a negligible value w.r.t the SUSY-breaking mass scale m 3/2 > 10 −15 which implies F ZFZ > 10 −30 . The extraordinarily precise cancellation required in Eq. (4) for fulfilling simultaneously the two above constraints is the notorious cosmological constant problem. Since the explanation of the smallness of V is the crucial point of this problem and the compatibility of the de Sitter solutions with the string theory is currently under debate [2, 3] , we below focus on V = 0 which defines a Minkowski vacuum.
Under the assumption above, the mass-squared matrices M 2 J of the particles with spin J composing the final spectrum of the hidden sector obey the super-trace formula [1] 
where we take into account that K H = K H (Z). Also, we define the Ricci curvature [7, 11] of the Kähler manifold as
being the Kähler metric of the hidden space, whose the scalar curvature is evaluated from the formula [9] 
Taking advantage of Eqs. (9) and (4) with A = Z we easily infer that Eq. (7) is translated into
which is significantly simplified w.r.t the initial one. E.g., in the case of the Polonyi model [4] with canonical Kähler potential we obtain g = 1 and so
III. HIDDEN SECTOR
In this Section we first -see Sec. III A -specify the hidden sector of our model and then -see Sec. III B -investigate the SUSY-breaking mechanism conserving R symmetry and employing the curvature of the Kähler manifold as free parameter. Perturbing mildly the resulting geometry, we repeat the study, in Sec. III C, considering a convenient R-symmetry violating term in the Kähler potential.
A. MODEL SET-UP
Taking into account the deep conceptual connection [6] between R symmetry and SUSY-breaking, we fix [5] the form of W H in Eq. (1) by imposing an R symmetry under which Z has the R character of W H . Namely, we select
where m is a positive, free parameter with mass dimensions.
Contrary to the Polonyi model [4] and its variants [18, 19] , we do not consider any R-symmetry violating constant term.
On the other hand, the form of K H in Eq. (2) adopted here may not be totally R invariant. In particular, we set
and |Z| < √ N . Here N, k and n are positive free parameters. Motivated by several superstring and D-brane models [21] we consider the integer values of N as the most natural. We restrict also ourselves to integer n's. In contrast to the original Polonyi model [4] and its descendents [5, 18] , where flat internal spaces are assumed, K H parameterizes a curved space, with metric
for n > 2. The R-symmetry violation is expressed via k which is a tiny parameter employed to endow R axion -see Sec. III C -with mass. Small k values are totally natural, in the 't Hooft's sense [20] , since nullifying this parameter the R symmetry becomes exact and the Kähler manifold totally SU (1, 1)/U (1) symmetric [8, 9, 11] .
B. TOTALLY R-SYMMETRIC CASE
If we set k = 0 in Eq. (12) we obtain the exactly Rsymmetric version of our model which exhibits an hyperbolic space, in Poincaré disk coordinates [8, 9] , with metric
and constant curvature estimated by Eq. (9) with result
Here and hereafter, the superscript (0) and the subscript 0 denote quantities corresponding to the totally R-symmetric case. The same geometry can be expressed in the half-plane coordinates as detailed in Appendix A. The corresponding SUGRA potential, V H0 , derived by applying Eq. (4), depends exclusively on |Z| 2 . Indeed, we obtain
where we take into account Eq. (14) and the equality
We seek below the (preferably integer) value of N that yields a Minkowski vacuum defined by the conditions
where the derivatives w.r.t |Z| 2 are denoted by a prime. Computing the first derivative of V H0 in Eq. (16) w.r.t |Z| 2 , we find
(19) Taking into account that |Z| 2 > 0, we infer that Eq. (18b) implies (for N = 1 and N = 2)
which fulfils Eq. (18b) since
for N > 3. The value of V H0 at the minimum is
and can become consistent with Eq. (18a) for N = 4. In other words, the value N = 4 renders the expression in the parenthesis of Eq. (16) equal to the expansion of a perfect square -see Eq. (30) below. In view of Eq. (15), we deduce that the emergence of the Minkowski vacuum is closely connected with the curvature of the internal space which is confined to R
The structure of V H0 in Eq. (16) is further highlighted in Fig. 1 , where we depict it for N = 3, 4 and 5 (dot-dashed, solid and dashed line respectively) versus |Z| 2 . We observe that for
V H0 exhibits an absolute minimum with vanishing V H0 . It is impressive that this goal is attained without any tuning. Obviously, tiny, non-zero V H0 can be also achieved by tuning N to values a little larger than 4.
If we analyze Z according to the description 
-cf. Eq. (23) -, we obtain the hidden-sector spectrum of the model. This is composed of a massless Nambu-Goldstone boson, θ, -referred [6] to as an R axion -, a massive real scalar field, z, called R saxion, with mass m z and the gravitino G -which absorbs the fermionic partner of the R saxion, the R axino -with mass m 3/2 . The former can be found by substituting Eq. (21) with N = 4 in the formula
where we take into account that z = g 0 z with g 0 = √ g = 3/2 -since along the direction in Eq. (25) the Rviolating term in Eq. (12) vanishes, we do not apply the distinction mentioned below Eq. (15) . As regards the G mass, Eq. (6) yields
The masses above satisfy Eq. (10) in view of Eqs. (15) and (23), since
We see that the mass scale m involved in Eq. (11) is related to G mass. Its value is not constrained within our scheme. It may lie in the range from TeV until m P with the former choice being favored by the resolution of the gauge hierarchy problem and the latter option being more natural from the point of view of model building.
Since the R symmetry is explicitly broken by the SSB terms only in the observable sector, the R axion remains completely massless if the R symmetry is color, i.e. SU (3) c , nonanomalous. To assess the color anomaly we have to know the complete structure of theory, i.e., the R charges of the SU (3) c non-singlet fermions -cf. Refs. [23, 24] . There are model-dependent mechanisms [25] which may render the R symmetry anomalous free. In a such case, the promotion of the global R symmetry to a gauged one surpasses the difficulty with the massless mode since the R axion is absorbed by the corresponding gauge boson via the Higgs mechanism. If the R symmetry is color anomalous, non-perturbative QCD instanton effects [26] result in a mass for the R axion. Since z ∼ m P , the decay constant of the R-axion, f R , is expected to be of order m P in contradiction with the constraint 10 −8 f R /m P 10 −6 implied by the stellar evolution and the dark matter abundance in the universe. The constraint on f R may be fulfilled, though, considering lower fundamental scale in the Kähler potential -cf. Ref. [27] .
In both cases above, another solution to the problem with the massless R axion is the consideration of Z as a nilpotent superfield [28] . In such a case, no sgoldstino multiplet appears at the SUSY-breaking vacuum and so no R axion too. Finally, the simplest solution, adopted here, is the explicit breaking of R symmetry via subdominant terms in W H and/or K H which generates a large enough mass for the R axion. In particular, its mass must exceed 10 MeV to evade astrophysical constraints from production in a supernova [29] .
C. INCLUDING THE R-SYMMETRY-BREAKING TERM
Taking advantage of the nice behavior of V H0 in Sec. III B we fix N = 4 and we allow for non-vanishing k and integer n values in Eq. (12) . Although no purely theoretical motivation exists for this term, we can show that n can be uniquely determined if we require that the resulting SUGRA potential V H takes, along the real direction θ = 0, the form of V H0 in Eq. (16) and the R axion becomes massive.
Initially, it is easy to convince ourselves that g in Eq. (13) declines from g (0) in Eq. (14) for Z =Z and n = 1 or 2. Therefore, we restrict our analysis to n ≥ 3. Applying Eq. (4), we find that V H takes the form
where we introduce the quantities
with u and v originating from the numerators of G Z andḠZ whereas w from the numerator in Eq. (13) for N = 4. Using the parametrization in Eq. (24), we can express V H as a function of z and θ and minimize it in both directions to determine the Minkowski vacuum. We can show, though, that the direction θ = 0 is stable, for n > 3, and so the Minkowski vacuum still lies along the direction in Eq. (25).
Indeed
and therefore, z keeps its value in Eq. (25) . As regards θ, its value in Eq. (25) satisfies the extremum condition ∂ θ V H = 0 for n > 3. To prove it, we compute the first derivative of V H w.r.t θ for θ = θ with result
For n > 3, we can also verify that
if we take into account the following relations
On the other hand, non-vanishing R-axion mass dictates n = 4. Indeed, evaluating the second derivative of V H in Eq. (28) =⇒ uv = 16 w ,
we arrive at the following result
(37) The expression above assumes a positive value for n = 4, whereas it vanishes for n > 4. Canonically normalizing the relevant mode, we may translate the above output as follows (25) is also depicted by a thick black point.
Consequently, setting n = 4 and k > 0 in Eq. (12) does not modify V H from V H0 in the real direction but just allows for a non-vanishing R-axion mass. Note that the same (quartic) term is also employed in Ref. [12] to stabilize the imaginary direction of the SUSY breaking field within a no-scale-type model. The strength of the R symmetry breaking is adequate to render θ heavier than a few tens of MeV freeing it, thereby, from the astrophysical constraints. E.g., for m = 1 TeV, it is enough to take k ≥ 3.5 · 10 −7 -where we restore the units for convenience.
The conclusions of the analysis above can be also verified by Fig. 2 , where we display the relevant three dimensional plot of the dimensionless quantity V H /m 2 m 2 P given by Eq. (28) for k = 0.1 and n = 4 versus z and θ. We see that the direction θ = 0 is a valley of minima, along which the minimization of V H w.r.t z may be safely performed. As a consequence, the Minkowski vacuum in Eq. (25) indicated by the black thick point is also included in this path.
Besides the R axion, θ, which is massive for n = 4 and k > 0 in Eq. (12), the particle spectrum of the present version of our model comprises also z and G whose the masses are given by Eqs. (26a) and (26b) respectively since the zdependent form of V H in Eq. (28) coincides with that of V H0 in Eq. (16) . We can verify that these masses obey Eq. (10) with R H estimated by Eq. (9) with result
for Z =Z. Indeed, evaluating R H we end up with
Checking the hierarchy of the various masses, we infer that
Therefore, no decay of z and θ (for the k's above) into G is allowed in contrast to the models with strongly stabilized sgoldstino -cf. Refs. [18, 30, 31] . As a consequence, no extra contribution to the relic abundance of G before nucleosyntesis arises and no extra constraint has to be imposed on the reheat temperature -cf. Ref. [16] . Let us, finally, note that the problem of the vanishing Raxion mass can be also solved, if we set the quartic term in Eq. (12) outside argument of the logarithm there. In particular, if we adopt one of the K H below
the R-axion acquires mass
which is similar to that found in Eq. (38) . The prefactor N k in Eq. (42a) remains an undetermine positive constant.
IV. OBSERVABLE SECTOR
In this section we specify the transmission of the SUSY breaking to the observable sector of SUSY models. We consider first, in Sec. IV A, a generic SUSY model and then, in Sec. IV B, we focus on the MSSM proposing a solution to the µ problem. Since the quantities of the hidden sector related to the present set-up are computed exclusively at the Minkowski vacuum in Eq. (25), the results are obviously independent from the violation of the R symmetry.
A. GENERIC MODEL
To investigate the response of the visible sector to the invisible one, introduced in Sec. III, we have to specify W O and K in Eqs. (1) and (2) . We here adopt the following, quite generic form
where we assign R charge 2/3 for each of Φ 1 , Φ 2 and Φ 3 and 1 for each of Φ 4 and Φ 5 -let assume that W and Z carry R charge 2. We also consider that Φ α with α = 1, ..., 5 are involved in one of the following Kähler potentials
where K H is given by Eq. (12) for n = 4 and the specific value of N O > 0 is irrelevant for our purposes. We also restrict ourselves to universal SSB parameters, i.e., the same for any Φ α . If we expand the K's above for low Φ α values, these may assume the form shown in Eq. (2), with K being identified as
Replacing Z by its v.e.v, Eq. (25), in the total SUGRA potential, Eq. (4), and take m P → ∞ keeping m 3/2 fixed, we obtain the SSB terms in the effective low energy potential which can be written as
where the canonically normalized fields Φ α = K 1/2 Φ α are denoted by hats and the SSB parameters may be found by adapting the general formulae of Ref. [14] to our case. I.e.,
(48c) Note that h and µ are considered as independent of Z and remain unhatted in Eq. (47) -cf. Ref. [14] . In deriving the values of the SSB parameters above, we find it convenient to distinguish the cases:
(a) For K = K 1 and K 3 , we see from Eq. (46) that K is constant and so the relevant derivatives are eliminated. Substituting 
where the last result arises from a cancellation in the last factor of Eq. (48c).
Let us emphasize, finally, that U (1) R is totally broken for k = 0 in Eq. (12) and so, no topological defects are generated when Z acquires its v.e.v in Eq. (25) . For k = 0 the terms in V SSB explicitly break U (1) R to its subgroup Z R 2 . Since Z has the R symmetry of W H , z in Eq. (25) breaks also spontaneously U (1) R to Z R 2 . Thanks to this fact, Z R 2 remains unbroken and so, no disastrous domain walls are formed in this case too.
B. MSSM
Trying to combine W H in Eq. (11) with an even more realistic observable sector we consider MSSM and we show how the SUSY breaking is communicated to the scalar and gaugino sector in Secs. IV B 1 and IV B 2 respectively.
Scalar Sector -Generation of the µ Term
As shown in Eqs. (50) and (52), the existence of the bilinear term in Eq. (47) is relied on the introduction of the similar term in W O . In the case of MSSM, such a term, involving the Higgs superfields H u and H d coupled to the up and down quark respectively, with µ ∼ 1 TeV is crucial for the electroweak symmetry breaking and the generation of masses for the fermions. However, we would like to avoid the introduction by hand of a low energy scale into the superpotential of MSSM, W MSSM . To achieve that, we assign R charges equal to 2 for both H u and H d whereas all the other fields of MSSM -i.e., ith generation SU (2) L doublet left-handed quark and lepton superfields, Q i and L i , and the SU (2) L singlet antiquark u c i and d i c and antilepton superfields and e c i -have zero R charges. Note that these R assignments prohibit not only the term µH u H d but also a term λ µ ZH u H d which leads to unacceptable phenomenology since µ ∼ Z . Consequently, the resulting W MSSM exhibits the structure of W O in Eq. (44) with µ = 0, i.e.,
where we suppress the generation indices, consider real values of W MSSM for simplicity and set h αβγ = h I with I = D, u, E. The resulting R symmetry is anomalous since the R color anomaly, defined as the sum of the R charges over the SU (3) c non-singlet fermions of the theory, is N R = 12 -i.e., U (1) R is broken by the QCD instanton effects down to its Z R 12
subgroup. As a consequence, the R axion is cosmologically safe if it becomes adequately massive, i.e., if the U (1) R is explicitly violated. Thanks to this violation, no domain walls are formed too. Despite the fact that no mixing between H u and H d exists in W MSSM , in Eq. (53), such a term emerges in the part of the potential including the SSB terms
if we add (somehow) to the K's in Eqs. (45a) -(45c) the following higher order terms, inspired by Ref. [15] ,
where λ µ is a real constant and Φ α in Eq. (54) are related to the unhatted ones as shown below Eq. (47). Due to the adopted R symmetry, the terms in Eq. (55) are one order of magnitude higher than those proposed in the original paper [15] . However, we show below that the magnitude of the resulting Bµ is of the correct order of magnitude.
To be more specific, we consider the following alternative Kähler potentials
(56d) where K 1 and K 2 are defined in Eqs. (45a) and (45b) respectively. The K's above may be brought into the form
where K is defined in Eq. (2), with
and C H is found by expanding the K's in Eqs. (56a) -(56d) for low H u and H d values with result
(58b) Thanks to non-vanishing C H , we expect that the effective coefficient Bµ in Eq. (54) assumes a non-vanishing, in principle, value which may be found by applying the formula [14] 
where we take into account the following:
(a) For K = K 11 and K 21 , C H in Eq. (58b) is onlyZ dependent and so we have
As a consequence, a cancellation occurs in the two first terms of the right-hand side of Eq. (59) for K = K 11 yielding Bµ = 0. For K = K 21 , derivatives involving K can be computed with the aid of Eq. (51).
(b) For K = K 22 and K 23 , C H in Eq. (58b) is both Z andZ dependent and so we estimate
For K = K 22 , K is non trivial and its contribution into Eq. (59) is computed by employing Eq. (51).
In conclusion, the µ term of MSSM can be generated consistently with the imposed R symmetry for K = K 21 , K 22 and K 23 in Eqs. (56b) -(56d).
Gaugino Sector
Apart from the SSB terms for the scalars, we can also obtain masses M a for the (canonically normalized) gauginos λ a -where a = 1, 2, 3 runs over the factors of the gauge group of MSSM, U (1) Y , SU (2) L and SU (3) c with gauge coupling constants g a respectively. These depend not only on K H and W H but also on the selected gauge-kinetic function f a which is an holomorphic dimensionless function of the chiral superfields which respects the symmetries of the theory. Therefore, it can be constrained through the R symmetry taking the form
In a such case, M a may be generated as follows [14] 
for all possible K's in Eqs. (56a) -(56d) -note that no summation over a is applied in the expression above. We conclude that M a of the same order of the other SSB masses are easily obtained within our scheme -cf. Refs. [31, 32] .
V. CONCLUSIONS AND PERSPECTIVES
We presented an improved version of the well-known Polonyi model using as guideline a global R symmetry which is badly violated in the superpotential of that model. As a starting point, we investigated a theory completely consistent with this R symmetry -which uniquely determines the superpotential in Eq. (11) -selecting a specific hyperbolic geometry for the Kähler manifold with metric given by Eq. (14) . Constraining the curvature of this space to a natural value -see Eq. (23) -, from the point of view of the string theory, we succeeded to minimize the relevant SUGRA potential at a SUSY-breaking Minkowski vacuum. The presence of the cosmologically dangerous R axion in the spectrum of the model can be eluded by including a quartic term in the Kähler potential -i.e., Eq. (12) with n = 4 -which breaks the R symmetry without modifying the SUGRA potential, along its real direction, and the position of the Minkowski vacuum in Eq. (25) . It is gratifying that the R saxion and axion may acquire masses lower than or equal to the G mass and so the G problem is not aggravated. The model communicates the SUSY breaking to the visible world, allowing for non-vanishing SSB (i.e. soft SUSY-breaking) parameters which do not depend on the R-violating term. Furthermore, the consideration of a higher order non-holomorphic term in the Kähler potential -see Eq. (55) -offers an explanation of the µ problem of MSSM inspired by the Giudice-Masiero mechanism.
In its current realization, our model does not support viable inflation driven by Z, mainly due to low scalar spectral index achieved in small-field inflationary models. However, it can be combined with an inflationary sector compatible with the R symmetry -see, e.g., Refs. [23, 24] . In a such situation we expect that Z is displaced from its v.e.v in Eq. (25) to lower values due to the large mass that it acquires during inflation and rolls towards its v.e.v after it -see, e.g., Refs. [22, 30, [33] [34] [35] [36] . In the course of the decaying-inflaton period which follows inflation, Z tracks an instantaneous minimum [38] until the Hubble parameter becomes of the order of its mass. Successively it starts to oscillate about its v.e.v. in Eq. (25) and may or may not dominate the Universe, depending on the initial amplitude of the coherent oscillations. The latter possibility is more favored, since it does not dilute any preexisting lepton asymmetry and does not disturb the success of the Big Bang nucleosynthesis [37] . It can be facilitated if R saxion is strongly stabilized through a large enough higher order term of the Kähler potential [18] , or if it participates there in a strong enough coupling with the inflaton [38] . Obviously such complications may affect our scheme and deserve further investigation. Moreover, the R axion is expected to be stable on cosmological time scales due to weak decay widths [27] . It would be premature, though, to say anything about its candidacy as dark matter particle before clarify the fate of the R saxion.
Another prospect of our setting is related to the low-energy SUSY searches. In fact, the values for SSB parameters found in Sec. IV B may be used as boundary conditions imposed at a high scale in order to solve the renormalization group equations which govern the evolution of these parameters up-to a low scale. Finding their values there, we can impose radiative electroweak symmetry breaking, derive the sparticle spectrum and check its compatibility with a number of phenomenological requirements -cf. Refs. [13, 31, 39] . The viability of our scheme against these constraints is an important open issue. The fact that all SSB parameters gain values of the same order of magnitude generically helps to this direction. Possible non universalities, caused by associating different K's or λ a 's to Φ α and/or λ a , may further facilitate the achievement of acceptable results.
Despite the uncertainties above, we believe that the introduction of novel model for SUSY breaking without tuning can be considered as an important development which offers the opportunity for further explorations towards several cosmophenomenological directions.
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APPENDIX A: HALF-PLANE PARAMETRIZATION OF HYPERBOLIC GEOMETRY
In this Appendix we employ an alternative parameterization of hyperbolic geometry which, although violates the R symmetry, allows us to compare our model with similar ones established in the context of generalized no-scale SUGRA [11, 12] . The transition to the new parameters is described in Sec. A 1 and then, in Secs. A 2 and A 3 the particle spectrum and the SSB parameters are derived respectively.
HALF-PLANE FORMULATION
It is well-known [8] that the hyperbolic geometry is also parameterized in the half-plane coordinates T andT which are related to the disc coordinates Z andZ, employed in the main text, through the analytic transformation 
